Introduction
The majority of patients with adult coeliac disease respond well to a gluten-free diet (French, Hawkins & Smith, 1957; Shiner, 1963; Pink & Creamer, 1967) . However, a proportion of patients remain unwell in spite of strict adherence to the diet. Some such patients are helped by corticosteroid therapy, but a few go on to a fatal outcome (French et al., 1957; Badenoch, 1960; Pink & Creamer, 1967) . Several fatal cases have been reported in which subepithelial collagen was present in an intestinal biopsy (Schein, 1947; Hourihane, 1963; Barry, Morris & Read, 1970; Weinstein et al., 1970; Doe et al., 1972; Dowling & Henry, 1972) and it has been suggested that 'collagenous sprue' may represent a separate entity (Weinstein et al., 1970) . Small foci of collagen are seen in up to 40%. of jejunal biopsies in adult coeliac disease (Cooke et al., 1963; Hourihane, 1963) , but in combination with such features as hypoproteinaemic oedema 'collagenous sprue' has had a fatal outcome in those cases which have been reported in detail. We therefore report here a patient with severe adult coeliac disease, with marked subepithelial collagen in a jejunal biopsy, who has been maintained in good health by the combination of corticosteroid therapy and a gluten-free diet.
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Case report This patient has been briefly described previously (Holdstock & Oleesky, 1970) . A 50-year-old housewife in 1967 was found elsewhere to be anaemic with evidence of folate and iron deficiency, and later developed diarrhoea and hypoalbuminaemia with low urinary D-xylose excretion. She was placed on a gluten-free diet but did not completely adhere to this. When seen here in October 1968 she was critically ill with loss of weight, diarrhoea (faecal fat 15 g/day), ascites and hypoproteinaemic oedema (serum albumin 2 1 g/100 ml, globulin 1 4 g/100 ml). Serum B12 was low (50 pg/ml) and there was evidence of protein-losing enteropathy, with 25% of 100 JIC 51CrCl3 lost in stools in 5 days (normal < 1%, Walker-Smith, Skyring & Mistilis, 1967) . A jejunal biopsy on 7 November, 1968, showed subtotal villous atrophy, with very severe damage to the enterocytes, which were absent in some areas, and prominent subepithelial collagen (Fig. 1) .
A period of treatment with a strict gluten-free diet, replacement therapy and diuretics produced no improvement and she was therefore given prednisolone 30 mg daily from 4 December 1968. This produced considerable improvement, with clearing of the ascites and oedema and a rise in serum proteins (serum albumin 3-7 g/100 ml, globulin 2-2 g/ 100 ml). On 17 March 1969 a repeat jejunal biopsy now showed only partial villous atrophy with no abnormal collagen (Fig. 2) , and prednisolone dosage was reduced to 15 mg daily, but hypoproteinaemia recurred (serum albumin 1 9 g/100 ml, globulin 1 8 g/100 ml) and there was again evidence of intestinal protein loss (9y. of dose of i.v. 51CrC13). In July 1969 she developed a generalized dermatosis thought to be pemphigus erythematosus (Dr G. Auckland), and a skin biopsy showed vasculitis. Prednisolone dosage was increased to 40 mg/day and she improved again, though improvement was interrupted by several grand mal fits. By November 1969 serum proteins had returned to normal (serum albumin 4 0 g/100 ml, globulin 3-5 g/100 ml). Since then she has remained well on a gluten-free diet, folic acid, and anticonvulsants, and the dosage of prednisolone has been cautiously reduced to 15 mg daily. Her haemoglobin is 13-5 g/100 ml and serum proteins are normal; albumin 4-2 g/100 ml and globulin 2-3 g/100 ml.
Discussion
The majority of patients with adult coeliac disease improve on a gluten-free diet, but a minority fail to respond and may even continue to deteriorate; in the series reported by Pink & Creamer (1967) 70%. of their patients improved on the diet, but five became worse, two of whom died. Histological improvement in jejunal morphology may not match clinical and biochemical improvement (Shiner, 1963) . Steroid therapy is helpful in some of these cases which do not respond to the diet; three of Pink & Creamer's patients improved on the combined therapy.
Treatment with corticotrophin or corticosteroids was successful in idiopathic steatorrhoea before the introduction of the gluten-free diet (Aldersberg, Colcher & Drachman, 1951; Cooke, 1953; Lepore, 1958; Brown, Glasser & Kurt, 1959) . Oral prednisolone alonecauses improvement in thehistological, histochemical and biochemical, as well as the clinical, features of patients subsequently shown to respond to a gluten-free diet (Wall et al., 1970) ; these authors suggest that it may act by stabilizing lysosomal membranes. Clearly only the most severely affected cases are likely to need corticosteroid treatment in addition to a gluten-free diet; in these villous atrophy will extend into the ileum (MacDonald et al., 1964; Stewart et al., 1967) . Involvement of the ileum is indicated by a low serum B12 level or by the Schilling test (Stewart et al., 1967) . Other findings suggesting extensive disease with the possibility of a poor response to the diet alone include proteinlosing enteropathy and 'collagenous sprue'.
Protein-losing enteropathy
Hypoalbuminaemia has been a feature of severe, and particularly fatal, cases of adult coeliac disease (Pink & Creamer, 1967; Barry et al., 1970; Weinstein et al., 1970; Doe et al., 1972; Dowling & Henry, 1972) . It was a marked feature in our patient, in whom the cause was protein-losing enteropathy. This may be related both to the extent of the mucosal lesion and to its severity, with actual loss of enterocytes in some areas (Fig. 1) . Intestinal ulceration in coeliac disease has been reported several times (Barry et al., 1970; Doe et al., 1972; Dowling & Henry, 1972) ; this ulceration may progress to stricture formation and perforation, often with a fatal outcome (Bayless et al., 1967) . It seems to be a true complication of coeliac disease, and has been reported in association with protein-losing enteropathy (London, Bamforth & Creamer, 1961; Dowling & Henry, 1972) . Ulceration does not seem to respond to steroid therapy when strictures have formed (Bayless et al., 1967) . However, the loss of enterocytes seen in the jejunal biopsy in our patient (Fig. 1 ) may be the earliest stage of the process, when steroid therapy might still be successful.
Collagenous sprue
The presence of a layer of hyaline material staining for collagen beneath the enterocyte layer is a feature common to some recent detailed reports of fatal cases of malabsorption (Barry et al., 1970; Weinstein et al., 1970; Doe et al., 1972; Dowling & Henry, 1972) . All these failed to respond to a gluten-free diet at some stage of their illness, though Doe and colleagues' case was controlled by the diet for some years, and the ultimately fatal relapse may have followed the accidental administration of gluten in Nulacin tablets. These patients may be particularly sensitive to gluten; the patient of Dowling & Henry (1972) also relapsed after accidental administration of gluten, and our patient admitted to occasional lapses from the diet in the earlier stages of her illness. In some patients with adult coeliac disease, presumably those less severely affected, such occasional lapses are not incompatible with a satisfactory response to the diet (Pink & Creamer, 1967) , and a trial of gluten-reintroduction has been used as a diagnostic measure in adult coeliac disease; this may be dangerous and strongly contraindicated in the type of patient reported here. It is not certain that all the reported cases have true coeliac disease; Barry et al. (1970) comment that their patient was atypical in that the enterocytes in the jejunal biopsy were relatively normal and cell loss into the intestinal lumen was reduced, though their patient had been on a gluten-free diet for some time at the time of biopsy. Their patient also had active tuberculosis and was not given corticosteroids. Both Doe and colleagues', Weinstein's, and Dowling & Henry's patients were given prednisolone in combination with a gluten-free diet at some stage, though the diet was withdrawn fairly early in Weinstein's patient. Two other fatal cases with similar histological findings have also been reported by Schein (1947) , antedating both corticosteroid therapy and the gluten-free diet, and by Hourihane (1963) , who gives no details of clinical features or treatment. Doe and colleagues' (1972) patient with 'collagenous sprue' (their Case 4) was one of four with vasculitis and cryoglobulinaemia; another of their patients also died in spite of steroid therapy, but had no evidence of collagenous sprue. Our patient also had vasculitis in a skin biopsy, though cryoglobulins were not detected and serum immunoglobulins were normal at a time when she was clinically well on prednisolone 30 mg daily and a gluten-free diet. Vasculitis complicating coeliac disease may be a further indication for combined treatment with prednisolone and a gluten-free diet.
There is evidence that sub-epithelial collagen may appear during the course of the illness in patients with collagenous sprue; both Weinstein's and Doe and colleagues' patients had had previous biopsies which showed typical subtotal villous atrophy but had no abnormal collagen. No case has previously been reported in which the abnormal collagen has disappeared in a later biopsy as in our patient (Fig. 2); this could of course be a sampling artefact, but the overall appearance of the second biopsy and the associated improvement in the patient's condition makes this unlikely. In fatal cases (Weinstein et al., 1970; Dowling & Henry, 1972 ) the sub-epithelial fibrosis is extensive, but there are small areas of more normal mucosa; it is perhaps surprising that such extensive fibrosis can disappear in a few months as seems to have occurred in our patient. No special histochemical examination of the first biopsy (Fig. 1 ) from our patient was made, but Weinstein and colleagues present detailed evidence that the subepithelial deposit is indeed collagen.
Small foci of subepithelial collagen may be found in up to 40°/. ofjejunal biopsies (Cooke et al., 1963; Hourihane, 1963) , but our patient appears to be the first reported case with extensive subepithelial collagen to survive in good health, and we suggest that this may be due to the combination of a strict gluten-free diet with prednisolone in high dosage (30-40 mg daily). There seems to be a spectrum of severity in adult coeliac disease, with malabsorption of vitamin B12, protein-losing enteropathy, ulceration and extensive subepithelial collagen indicating an increasing degree of severity. Not all cases with malabsorption of vitamin B12 may need corticosteroid treatment, but hypoalbuminaemia and extensive collagen in the jejunal biopsy indicate the need for high dosage of corticosteroids in combination with strict gluten deprivation in the early stages, with very cautious reduction in steroid dosage when the patient's condition improves.
